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(54) SURGICAL INSTRUMENT 

(57)Abstract 

PURPOSE: To provide the surgical instrument for reducing the working burden of a 
surgical operating person in the case of a stereotactic operation and safely, surely and 
exactly positioning surgical instruments in a short time. 

CONSTITUTION: This surgical instrument is composed of a stereotactic apparatus 2 
for positioning a diseased part inside the head 1 from the position of the diseased part 
previously provided by a diagnostic imaging device while being fixed to the patient head 
1. for example sheath 3 to be inserted to the diseased part corresponding to an 
inserting position and a direction due to the stereotactic apparatus 2, endoscope 4 to 
be freely attachably and detachably inserted to the sheath 3, treatment instruments, 
and plural driving motors for electrically three-dimensionally moving the sheath 3. 
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A. Relevance of the Above-identified Document 

The following is a partial English translation of exemplary 
portions of non-English language information that may be 
relevant to the issue of patentability of the claims of the present 
application. 

B. Translation of the Relevant Passages of the Document 

See the attached English Abstract. 

[CLAIMS] 

1. A surgical apparatus, comprising: 

a stereotaxic instrument, which is firmly set in a target 
portion, and which three-dimensionally identifies a desired 
position inside the target portion; 

a sheath, which is provided in the stereotaxic instrument, 
and in which at least either an endoscope or a treatment 
instrument is detachably provided; 

control/ driving means for electrically carrying out such 
control and driving that the sheath is inserted and withdrawn 
in a predetermined direction and a predetermined position so as 
to reach the desired position identified by the stereotaxic 
instrument; and 

imaging/ processing means for displaying a desired image 
and performing a predetermined process by driving at least 
either the endoscope or the treatment instrument provided in 
the sheath. 



[EMBODIMENTS] 

[0022] In the following, an arrangement of a surgical 
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apparatus according to a third embodiment of the present 
invention will be described with reference to Figs. 6 and 7. 
Since the third embodiment employs the stereotaxic instrument 
of the surgical apparatus of the first embodiment, only a 
characterizing portion of the third embodiment will be described. 
Fig. 6 illustrates a craniotomy procedure carried out with the 
use of a craniotomy drill installed in the stereotaxic instrument 
(see Fig. 1) of the surgical apparatus. Fig. 7 is a block diagram 
illustrating an example of the arrangement of the surgical 
apparatus of the present embodiment. 

[0023] As illustrated in Fig. 7, the surgical apparatus is 
arranged such that: an acceleration sensor 54, a force sensor 
55, a motor 58, and a drill insertion /withdrawal actuator 57 are 
connected to a control device 59. The acceleration sensor 54 is 
installed in the craniotomy drill 51. The motor 58 rotates a drill 
53. 

[0024] As illustrated in Fig. 6, the surgical apparatus is 
arranged such that: the drill blade 53 is provided on a tip of the 
craniotomy drill 51; and the acceleration sensor 54 and the 
force sensor 55 are so installed as to be reachable by the 
operator's hand. Furthermore, the craniotomy drill 51 is fixed 
by a holder 56 in which the drill insertion /withdrawal actuator 
57 is provided. The acceleration sensor 54 is a sensor including 
a piezoelectric element, or is a tiny cantilever displacement 
detection sensor. The force sensor 55 is a kinesthetic sensor 
having a load cell and a beam structure. Further, the drill 
insertion /withdrawal actuator 57 includes a geared motor and 
the like. 

[0034] The joint actuator 82 includes an AC motor and the 

like. The joint actuator 82 can work together with an 

acceleration sensor 71 and a force sensor 72 installed in the 
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surgical treatment instrument holder 66, for the purpose of 

detecting multidirectional components. The acceleration, sensor 

71 is, for example, a gyroscopic sensor obtained by providing 

piezoelectric elements in a single package such that the 

piezoelectric elements can detect acceleration components of 

force exerted in X, Y, and Z directions, respectively. Further, the 

force sensor 72 may be a hexaxial kinesthetic sensor, which 

includes a strain gauge provided in a straining beam and which 

can detect the X-direction force, the Y-direction force, the 

Z-direction force, roll momentum, pitch momentum, and yaw 

momentum by detecting strain caused by application of force. 

[0035] A certain portion to be treated by the surgical 

apparatus thus arranged is instructed before the operator uses 

the surgical apparatus so as to treat the portion. See an 

example in which the operator uses the surgical apparatus 

equipped with a scalpel, in order to make a median incision or 

the like. For the median incision using the scalpel 70, a starting 

point and an ending point of the incision are instructed as 

follows. That is, the scalpel 70 is brought to the starting point 

and the ending point. When the scalpel 70 is positioned at each 

of the starting point and the ending point, an instruction button 

of an instruction input section 83 is pressed down such that the 

points are inputted as coordinates. 

[0036] During the actual treatment, the operator holds the 

surgical treatment instrument holder 66 in his hand. When the 

operator moves the surgical treatment instrument holder 66 in 

a direction deviating from the target portion (incision line in this 

case), the deviation is detected by the acceleration sensor 71 

and the force sensor 72. Then, the multi -joint holder 66 is so 

controlled as to move in the direction instructed in advance. 

[0037] During the treatment, the force sensor 72 of the 

surgical treatment instrument holder 66 detects reactive force 
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that the scalpel 70 receives from a living organism. In 
accordance with a signal generated based on the reactive force, 
the movement of the multi-joint holder 66 is controlled such 
that applied force necessary for making the incision is kept 
within a preset range. Note that the surgical treatment 
instrument provided on the tip of the surgical treatment 
instrument holder 66 is replaceable. For example, in cases 
where the treatment instrument is replaced with a pair of 
needle forceps, a suture, an anastomosis, and the like can be 
more safely carried out in the body cavity by preliminarily 
instructing a robot to carry out the procedure. 

[0038] Thus, according to the surgical apparatus of the 
fifth embodiment, the deviation that the operator makes from 
the target portion preliminarily instructed by the operator is 
detected by the acceleration sensor and the force sensor which 
are capable of detecting the multiaxial components. In 
accordance with a signal generated based on the detected 
deviation, the multi-joint holder is controlled such that the 
surgical treatment instrument moves as instructed. This makes 
it possible to carry out a safer treatment. In the following, an 
arrangement of a surgical apparatus according to a sixth 
embodiment of the present invention will be described with 
reference to Figs. 11 and 12. The sixth embodiment is a 
master- slave system for remotely carrying out a surgical 
procedure. 

[0039] In the system, a master arm 101 to be operated 

includes (i) a position sensor 96 for detecting a form of the 

master arm 101; and (ii) a joint actuator 97 for regulating a 

movement of the master arm 101. Examples of the position 

sensor 96 include a potentiometer, an encoder, and a resolver. 

Examples of the joint actuator 97 include a motor and a brake. 

Further, provided in a slave arm 98 of the system are (i) a 
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position sensor 93 for detecting a form of the slave arm 98; and 
(ii) a joint actuator 94 for driving the slave arm 98. Examples of 
the position sensor 93 include a potentiometer, an encoder, and 
a resolver. Examples of the joint actuator 94 include a motor. 

[0040] Further, on respective tips of the master arm 101 
and the slave arm 98, tissue grippers are provided. The tissue 
gripper provided on the slave arm is provided with a force 
sensor 91 for detecting force of holding the tissue. Examples of 
the force sensor 91 include a small load cell and a strain gauge. 
Toward the tip of the slave arm 98, an acceleration sensor 92 is 
provided. Further, on the tip of the master arm 101, a force 
sensor 100 is provided in a similar manner. 

[0041] In the surgical apparatus thus arranged, when the 
operator moves the master arm 101 in order to carry out the 
procedure, a signal from the position sensor 96 is sent to a 
control device 95 such that the slave arm 98 is driven to copy 
the form of the master arm. If the operator accidentally gives a 
sudden jerk of the mater arm, the acceleration sensor 92 
provided in the slave arm detects that the sudden quick 
movement is not a normal movement. In accordance with a 
signal generated based on the detection, the control device 95 
stops the movement of the slave arm 98 by locking the joint 
actuator 94 provided in the slave arm. With this, the slave arm 
98 stops moving so as not to copy the way the master arm 
moves. 

[0042] Further, the force sensor 91 of the tissue gripper of 

the slave arm detects a signal (reactive force signal) indicative of 

reactive force exerted from the living organism. The reactive 

force signal is sent to the control device 95, and then to the 

joint actuator 97 of the master arm. With this, the joint 

actuator 97 is driven such that the master side causes the 

operator to feel the reactive force detected by the slave side. In 
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cases where the detected reactive force is so large as to damage 

the tissue, the control device 95 carries out, regardless of how 
the master arm 101 moves, such control that the joint actuator 
94 provided in the slave side does not move beyond the preset 
value. 

[0043] In cases where an excessive acceleration or an 
excessive force acting on the tissue is detected, the joint 
actuator 94 may be so controlled as to be driven such that the 
master arm 101 stops moving. The treatment instrument on the 
tip of each of the arms can be replaced with another pair of 
forceps or the like. 

[0044] The surgical apparatus of the sixth embodiment 
described above is arranged such that:, the excessive 
acceleration of the slave manipulator or the excessive force 
acting on the tissue is detected, and the slave arm or the master 
arm is so controlled as to be driven in accordance with the 
detected information. With this, a minimally invasive approach 
to a deep organ can be safely carried out with the use of the 
master-slave surgical treatment system such that the operator's 
mistake is corrected. This cannot be attained with the use of the 
conventional treatment instrument. 
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[0029] c<Dg>m&*}\># 6 ©©taipgucctt. 

©Sl)#?:a -;>£-r£fc#>©Mgp@ST^ ^i-* 6 1 

^rtM^nrc^., c©r^5 1 *i-^6 l m*. 
{*. S^IIK:-CD|gp©K)#%±Jsb^^)E^b-+^. 

[003 0] C©iia{C*JW-5toS*f^*5««I^«, *^ 
62i, tS^ffl FUA336 3{c^^.^ 0 o*y, fl^tt 

^ y -«sg«:/«c y . tt^ffl f y 6 

[003 1 ] COli^tS^Kl^ *HSS0d©*^Sr 

^^tft^ffl f y * j] 6 3 *mtcsti*>b/cB#^. tt 

>-y-6 4 5t»i-€-©8)!j#=&^mL,. Jfe^iSfetiS*iJ»r* s ^ 

ettW(c*-^©niiE?:f?±$#, m-phsst* 

[0 03 2] C©<t ^ ft#a5£!S«:<fc 0 . Wtt^rtSB© 
ma=&?T tt^^l^ffl© F y JUrSW?>JS^ 

i . f y ;u©»nag?r^ai t/« ^©«-^cc j: y f y ^© 

£dRtttt# Z&M h . -€-©«^{C F ^©iHlK^i*. 
^•Mgp*;u^©lft^^@Sb/cC<btcj:y. J:^& 

[0 0 3 3 ] IXicm 1 OKte. *^{c«ti^ 513691 

fc»4^SS94©#^g©ti^^l^ffl© F 'J ;mc#-oT 



©7 U-A^{C@#Stl-ri^„ C©£Wgp*JL-#6 0 
©MSiiCtt. KgpB^Ti'^^i-^Klf^toOtC. fl-*4 
fflyx7 O^lfcSttS/c^WgpT^^x-^S 2 

^-en-ensmsnTi^. sfefl^gBstcuttCTA 

[0 034] mrfBM©T^aX-£8 2tt. ACt- 

1«. m«P^!r-i?rtlcEl^^x, Y, Z7? 
£EU ^*i*^->/cCi{Cj;425:^ao. X. Y, 

[0035] c © «fc 5 jc^§ fifc^assgKaBO-c . 

Tft*>*S. ?l-f4ffl^^7 0-C^jra-r^iS^ 20 
«. f&iztfe&tcftftms 0£{4g£li. -?-©B#{C 

[ o o 3 6 ] -e- ur . n^©^gB#ic« t mmifi&vft 

fMSA4«JUyB 6SrJ#%a&g£mr5as. fomttqt 
n^g*^U^6 6 5 i l/fclte. JJDilK-fe 

a* 5 ti*:«^^nfii«cjw««**^ * 6 6 

tc. ^mm*** 6 6®ftft*Miirr&. 30 

[0 03 7] S6<cW^Bjl**y6 6<D2Hs>-0-7 
2W; ABM*. i*»ffl^^7 0*Jflfe«E*»i&5tW*S** 

^^gA*^^6 6©5t^©«ia 

IS^ 5 S C £ tc J; K> SS^tcff ft -5 C £ # r # £ . 
[0 03 8] &L±.<DC£frt>m5mmM(D^ffimSlcJ: 

n«. ^*j^«i>»^bfctoiE*t*aj»£^#©wi*© 40 
r*i*. ^«iRg^©^a^pi^^jrajie-b>-9-, 
-recast*-. -£©&am#K:ic;DT. hsuiok 

££ft*ig*fT 5C£#r££. ^A«:01 2 
[0 039] CC^^fAfctel,^, ffi&<z>tftfr$'&-? 

X#7-A 1 0 1 fctt. -VX^T-A 1 0 1 <DJ&tt&4ft 
aT£fcab©<4g-te>i>-9 6 #f>^3.*- so 
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x>=i-^ s UvOI/;S«?) £> VX$T-A10 1 

RKCjeH^fTft 5X U-^T- A 9 8 tC«. XU-^T 
-A9 8©ff^£&aT£fc«>©{ig-fe>-9-9 3 
>->ay-a». x>3-$f. U^l/A'f) £. ^1/-^ 
7-A9 8 4IBl!rr-5fc*©«l©Ti'f-aX-di9 4 

[0040] *fcvX*T-Al 0 1. XI/- ^T-A 

t ©X U- ^ffliJ«^iEJ#gp«iffl!^JE^^^m©/td6©^ 
■b>-^9 1 /J\§3p- K-fe;U. fy-^f) # 

SW6n, ^EXU-7-T-A9 8©5fe^SF0«:«»I]jSS 
•fe>+>-9 2#ta:W6ftTt,>S„ */c-7X*7-A 1 0 1 
©5fc^«:tt|Hj«K:;*jH2>-9-l 0 0#l8W6ft-C<,>-2>. 
[004 1 ] C©*5(C«lS3ftfc3^R8W*, 
vX*7-A 1 0 1 ^toS©/c*«Jj^T£. &g-te>-tf 
9 6*>6©m##8HJSJ^g9 5tCA27<*ft. 7X^7- 
A©JfctKCCiIKT£«(£. XU-^T-A9 8*i|gSb-r 
5„ CCT. ffi^*WX*7-AMr|£oTiHSftS&* 
^TotLSofc®^. XU-yffliJ©JJ0aei2>1f 9 
2«:J;0. ^©tt^r^iES^aJi^fJii^ci^m-r 
5. -e©t&afi-*IK:J:<3flHJffliiSg9 5tt. VX*7-A 
©ttfrtciltiEU^^cfc^K:. x u-^-r -AffiiJ©HgpT 
??-aJ-$9 4?:0^3t, XU-:/7-A98© 

[0 04 2] X U-^T -AffiiJ©iffli^}e^giJ©^j 

•fe>-9-9 1 tCT«imu/c*l*^P>©JS^<t-^W. WSPtt 
g 9 5 4CA^3 § n/cffe. VX » T - AffliJ©»g5r ^ ^ ^ 
x-^9 7{CA^J3n. vx^ffliJtcXU-^ffliJ*s^WO 

tdx.j]%£m-?z>m> m&r 9 izmsb? 

c©^HlL/cJg^*sifil^«:^-^^TU*^ 
<fc ^ *il^«c«©«^tt. $)J1iD^g9 5 J: «9 X U-^flPJ 
©WfST ^ 9 4©«J## < -rX^T-AlO 

i©»^«:*^to6-r. ^cjf)^$n/cfii*a^^c» 
[ o o 4 3 ] ra. jSA^snjis. >s«(c^-5.*^a 

Ltcm&iC. VX^T-A 1 0 l©^©«)#*±*-5)« 
(CM©Ti'^*x- ; >9 4?r|gltti*ifiiiPLrfeJ:l» 0 $ 
/c. T-A$t^©tog^iffe©»^«!:^njfig-C* 

[0044] w±ittH^ u/c^6 9mm<&£wmmz. x 
u-^vxf^u-^©iaA%tt]jSS. ifii»«:^-r-Sja 

A^^r^WL/. ^©m*Rtt:it.D-CXU-?'7-AfcO 
<«vX^-T-A^|gttflJ®U/<:C«!:«:j:»). S^© 

tog*-c«^5^jtfe-c* o/c<a«»©aigpsm^©T 

- ^ *^«c ^ v x * x u- ^I4«ig->x ?• Ate <fc 
**a«*3f±«:. ^^©sx^r^^-U-CtfJi^Ci 

[0 0 4 5 ] -Xicm 1 3JC«. ^7H*fe0(I<i:L-C©^ 



(6) 

■ " * 9 

3>fj-$ 1 1 1 (CW:, BMOCTm^-^ 1 1 6 
i. .SMSIffRx-* 1 1 HCkiOffif&ZtiZ-Sjgm 

ms*v i i2i, fflmmm&ffi?-*^-* 1 1 3 

"fjXVV-i 1 1 4i. 3m5fflP#? h 1 1 8t, 

m&ma#y h 1 1 8zmw}ftm-??>wffima#v mm 
wmm.i i si. *«5fflDd?9 hwggi 1 5 mm 

i 9 ir«^3nrti-s 0 

[0046] C^fBSSBtt. MMttMIU-* •/ 1 1 2 i 10 

j»w?ifi?ji*tB-5 s -a"<-^i i s fremiti 2 ntcfm 
£A#u f^x^wi 1 4i«p^7 vmsm 

gl 1 5tC-e©ii-^5:m^-r^>. IWB^WfflcuK^ hffil 
itSl 1 »«{4g^UH2>lM 1 9fr%o>mn 
{cS-^#. fflSfflntf? H i 8©«>fl5*«|»UTt» 
&. 

[0047]il5« 1 C©J:^ftfI8I5fflUt. 

^ftSfflPtf? h 1 1 8CD3ta®K#BU*)ffl©FyiH 3 
l**»0ff»6*lTl>*. $&g*fgl©.«Ut©3lt-oTl>.2> 20 

k i 3 otctt, m.mmmj£i3 1 2 0*5*^0^^ 
h 1 3 2 itttciaw^nTi^-s. 

[0 048] Sigftgtfcffi-tz^l*- 1 19tt. CT&tCfc 
l»TW»tc^?rtB-C*»)» B."3*«ffln#9 H 1 8 

ftgfg^gp*mm#v CT;R§j&©&Sfc©£JI>v*\ 
]SS58^© 3 T £ U tc 3 tt&ftl V - * * 0 . 

ftm*>xm.mMW-c®f&2titcm.%®immi3 1 2 okhx 

[0 049] C © <fc 5 Ctflf ft/cf^l5^gft*$l>T . 30 
a>t:*-* 1 1 1 tc«.€.^1ffapf-ty 1 1 2tC^§ 

ft-r^s. ffimvc.m.®.\sfc&<DCTm®.'f-- $ 1 1 6 

i . Jf5mi^2«: J; 9 ifeffi^b § ft fc.«#flff tiHR ( &©!£ 
rf»<*l&©li>Si30 1 n&AtiZtiZ. Cft^©^-* 

tcflnx. Mij^sawi^-^^-x i i 3(ctesjrt<*ft 

ictettzmtimf-ii 1 1 lKA^U ftlr 
»tc«ts«lfiflWWI!fttfT«CDHEtt»*^5 * u-> 3 > 

40 

[0050] £©*£*«, 3 D^^7 ^ v f iLTf •< 
X7"l/^1 HKg^Sn^. C©1$«:i,T^5 ^. U- 

5£©!*:{ig?r&5&r£. C©SiS{ig©ra$Rtt#ffifflci 

#v vmm$m\ i stcA^sft*. cct, ^rnmu 

^fil. ^gtttlgMit^ffifflP*;' hi 18t© 
[005 1 ] SMBJWilOflffflJtfflfta^ttB^- *tt. 50 
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ffijitu b fc C T {^tc *J W £ S«i4gf g^g(JM<3D{4g 

{taflHRiR-oamffiH^ffltri-r, fn£©**gffl©r 

-fiOtOi, 014 (a) {C^f ck^tc. buIBSS 

&m%m&m*im<Dxw(T-M&£mK 1 2 3 t u/tw 

£tt. »iS&g^t±H2 1 1 9#TV2M7 1 2 1 ~C 
h*). ®fcteffl«:J:t>gm{ig*1*tau CT«©»if[ 

(tatt^as-e*«5fflB#9 h 1 1 8icj:<9#^Bi]*if 

S/C014 (b) KSrTJ:^ SiSliigJgmSB 
t**S3*l©««V-^ 1 2 4©«^« t Kig&g&afc 

>ti 19 umm.<Dm&* 3 ^©fiamHz 1 2 5 

[0052] jSd, *2g%m»Btll^g^tCR^n&6 
©rtefc<, AIJ&HSSgJm AIJSIIQSSgfStfBKfe 

[0 0 5 3 ] «±©<t 5 ^c^7 H)5fe0!J<Wfi£lgtcj: 
#^SUfig€:^-r-5^. ^miCC.feg|}©C TH^t 1 - 

©^•n-eft©-^- ^ t <t wioi'Sai/-^ 
■ >*fffcc>. ^^ft/c-i^giMg^-^^titc^ 

m<omH iiKJ:5iC5 *iAr* o /c#^8Ufirg^^ 
[0 0 5 4] ^k:. mi 6 Iff 8SHfe0di or© 

^^g©^R£5:^L/UiBJ-r^. C©^'^gtC*j^r 
fcfc, M#@IgP©C Tfflj^T 1 - ^ 1 4 0 tin > - 2 1 

4 1 ic&mzti. mm*%twfo ui», A^g 1 4 

3if^^U-/ 1 4 2t«D!i<7 h$)J^gl 4 

4(c^$ft-ri^„ c©#fBffloiK9 h*U^ilgi 4 

4«. #Jfiffln^ > h 1 4 6<L»*{ftgtfcm-fe>-9-l 4 

5tcg^sftn»s. 

[0 05 5] C©«fc *> (C^Sft/c^JI5^g«. H«5B=i 
>fa-$14 1TB, ^j|u©5IS|5C TBH£ 1 4 0 J; 
•3. AL&mm (3D) ©8R£#IIi<fc3:«mU 
U 1 4 2 ±«: 3 D*^-r So C ©*^Hi^^A*^g 
14 3CC«fci3. raJ^*^ttl$-t*/c0. 0^{k^ti-fc«3 
L/T. H*tt>#^SIJi5©^l5^'-5>9«e©/c»©^5 

§ ft/c#^gi|giJ{i«, ^Ufigf 1 - ^ <t UT^'pRffla * 
•^hl46«:A^$ft, >s J .u-^>3>ji'9©g|J[i^ 

[0 056] Jii±©C i^P>*H]!iS0!|©^tB^g«:J; 
0. BH3W<»>««»©l8©©ft:«>©**B*. 'eTjlfl^s^u 
- > a > vmm 3 ft /c 9 s - * ^ -C^'ftiffl a * : y h 

s ^ u-->3>x-^*fei{cE#©^t?^U=&?for 



(7) 



11 



[0057] U±MWl>tc£>?lC*m«Fi<D^Wrgiffl*. 
£fti£g£ffl^-2>C£«:j:»h {ig&*ffig©ffl±<* 

[0 059] 

[»9i©aWR] feLh»JfiUfc«fc5«c*«9!«:j:n«. 5£ 20 

ntc$@$rar. *«s#w>(iB*»*iE«i«:ff 

[HBOWIIttlUn 

[0 1 ] *»WCCJ:S» 1 W&Mt UT©*fi5SS©£ 

[02 ] ffl 1 H*t«©*JBatB©«teR*S%r ?>H 

[S3] m £ttffi©33K£BtcJ: 9 > BBgfl(t»A3*i 
fctKS©^-*©fti88W*tf£^T0-r&-5. 30 

[04] 9omA©iB©«0Eas^^Hi©jttTffis©nA 

[H5] mii*«©#HS»S:JB«r»T. 
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■T0-C&*. 

[06] ^snjs^iit-r. m i mMM<o%mimt : g. 
mztxtcvmY y*«cj:»)iiBi*tfft.9i«B*w'nar 
as. 

[07] *«W«CJ:4*3iett«4b'C©*«iaiB©« 
fiX^jjrr^n v *0-c*&. 

[08] J*4**WiL-C. m HUSF«©^(4^gtc^ 

#3 txtcWBT >>* 3.3.- zicmmz txtcmm f jwc 

[0 9] *»9!«:j:*»4 3»6«ilx-c©#««iB©« 
^^-r^a y d70T$>-5. 

[010] «fc*3i 5 ItJSflJi lsX<D¥¥S9m<D 

[0in xmucxzmGmMmtLxwxz-x 

[0 l 2 ] ^6|U6WI©v^$-^U-^X^A©ffi 
[0 l 3 ] *«93«:J:*Sfl7fli60!l£ UT©#JBiia© 

aws*wr^ a » ^0-c*5. 
[0 1 4 ] ^7HJ6w©^^a«ctewsa*{4at§^ 

gp#©flf&jrrr 0-C* 

[01 5] JH7HJ6«©#fl8Ra*ffll>r. JSID&Kg 
*«*1f 9 B#©«^*7n-r 0-C* 
[016] *«W(cj:SlB7||JfiWi LT©3^i£g© 

[^©SMB] 

2-sttan. 4-ntui. 5 

••««*?». BHBBttfHIS**. 7-T-A. 
8-X*-£, 1 0-a-=fc-dr. 1 1- 

(8*-$. 12-d*-*, 1 3-=J>tTa-^. 14 
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